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Overview 
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Tone Editor 32X is a tool for developing 32X sounds using a MIDI. By replacing the 
Sound Driver that is to be mounted on a target machine, it is possible to use the 
Tone Editor 32X to develop mega drive sounds. 

The 32X sound function includes a PWM stereo 1 sound source, in addition to the 
FM sound source 6 channel, the PSG 3 channel and the PCM 1 sound that are 
available in a conventional mega drive. The Tone Editor 32X allows the user to 
develop sounds by using all these resources. 


When you select the "File" New option from the menu bar after starting the Tone 
Editor 32X, the following screen appears. On this screen, check oft the ’ mark by the 
item to be selected and click on "Create''. This moves the cursor to tiie desired item. 


Select Document Type: 


® MIDI Setting 
O EM Parameter 
O Table Envelope 
O Table ’v'tbrato 
0'>'s't)cityTable 
OFMDrum KU 


O P'vfM Stfper32X) 

O P€M<for Linear Ich Driver) 
O'PCIKtor Linear 2ch Driver) 
O PCM (forfeits It^tCriver) 
-O PCM tTor Della 2ch Dliiver) 

'V 


[ Cmcel i. ) ^ Create 


On each item, create theaecessary data for generating a sound according to 
prescribed procedures. After creating the data, save the data in a file, in order to 
store the data in a format that allows the data to be automatically incorporated into 
the sound simulator (except for MIDI sequeru* data). 
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1. MIDI Setting 

When using the Tone Editor 32X for the first time, you need to establish the 
necessary interface. To do so, first, you need to perform MIDI setting, which 
involves determining the correspondence between the channels associated with 
MIDI instruments and the sound sources associated with 32X, and defining the 
functions in which the channels and the sound sources will be operated. 

In the graphics below, the item marked with a I indicates the 32X sound source that 
currently supports a given MIDI channel (MIDI Ch). The sound source channels on 
the 32X side are lined up from right to left, in ascending order of numbers. It is not 
necessary that all sound sources be in one-to-one correspondence with MIDI 
channels. Rather, sound sources can be specified poiyphonicaUy from a given MIDI 
channel. 

Both PCM and PWM have only one voice, due to hardwtne linutaHons. However, 
by performing a waveform synthesis, different voices caaie output a« separate 
channels. This feature is compatible with all the feels and Sound Drivers that are 
supplied in a 32X Sound Tool Package. • ;• 

(*) For mega dnves and the 32X, the sixdt channel of liieFM sound source are used 
by switching the same register as the PCM.sound source. Therefore, when a PCM is 
used, the sixth channel does not work. :For details oalhe sound chips that are 
incorporated tn the mega dnve itself, CDnsidt’the;:MEGA DRIVE SOUND 
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Bend 

This field allows you to set and change a bend width. For each channel, specify the 
desired numerical value by cEcking on the channel. The allowable values are 0-12 
(one octave). 

Velocity 

Clicking on this field brings up a popup menu. By selecting an appropriate field in 
this menu, you can define how to handle a velocity. 



As Is ... The velocity data transmitted by the MUS is used as is. 

X2 ... The reaction to the velocity data transmitted by the MIDI is: increased by 2. 

X4 ... The reaction to the velocity data transmitted by the MIDI b increased by 4. 

X8 The reaction to the velocity i^»ta*«5Mnitted by the'SCDI is increased by 8. 

1 /2 ... The reaction to the veloaty data-transmitted by the is reduced to 1/2. 

1 /4 ... The reaction to the velocity <iata -transmitted by the MIDI is reduced to 1/4. 

1/8 ... The reaction to the velocity data transmitted by the MIDI is reduced to 1/8. 

64 Fixed ... All velocitytiata trtBamftted by the MIDITs fixed to 64. This is the same 
as ignoring all veloefties •• ■; 

Table Lookup ... This.ctwses the program to read the values set in the Velocity Table 
(more on this later). -• 

Assigner 

This assigns a polyphonic key. A polyphonic key defines the sound generation 
priority to be used when the data transmitted by the MIDI is greater than the 
number of sounds that can be generated simultaneously. Select an assigner for each 
channel from the popup menu. 
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LatEr 

Earlier 

Rotate 


Later ... First in. first served 
Earlier ... Last in, first served 

Rotate ... This is the last-in, first-served polyphonic to he used when multiple 32X- 
side sound sources are specified for a MIDI channel. 

PitchReso 

This field determines the resolution for the pitch ber\d, detune, and vibrato options. 
However, because the 68000 Sound Driver does not support tl^^Hjction, perform 
the necessary modifications from the default '1/32 HaifStep '.-' 1< 
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The FM Parameters menu allows you to create and edit timbres for an FM sound 
source. Files that are created on this menu form the timbre data that is stored in a 
cartridge without any modification. A maximum of 128 timbres can be stored per 
file. However, only one FM timbre file can be stored per bulk file. Thus, the 
maximum number of FM timbres that can be set per project is 128. 

FM timbre files only contain timbre data and exist separately from sequence data. 



Due to space limitatio^.no attempt will be made in this manual to touch upon the 
functions of FM sound sources and the roles of parameters. For details on these 
topics, see the "YM2612 APPUCATION MANUAL". 


1. Listing up a timbre data file 

This funaion displays a list of existing timbre data files. To open the desired file on 
the list, drag the name of the file. 

2. Selecting a timbre data File 


PREUMINARY VERSION 


PROPERTY OF SEGA 







^^slGA^'elne^rlse*®,' Lm! 

This function is similar to function 1 above. It allows you to display timbre data 

files by pressing the UP and DOWN keys. 

3. Name oi the currently edited file 

By clicking on this field, you can name or rename a file by entering the desired file 
name from the keyboard. You can use dus function to assign appropriate file names 
to keep track of the files. 

4. Shapes of Operator Envelopes 

This function graphically displays the envelope shape of a given operator. The 
function displays the ADSR in blue, ted, green, and yellow, respectively. Using this 
function, you can graphically edit the shape of an operator by dragging a colored 
portion. 

The shape of an envelope can be copied between operateas byjdraggii^ any part 
which is not an envelope (see the arrow in die figure below) on tte graphics, and by 
overlaying the dragged portion on the envelope-shape ^hks for the Urget 
operator. 



continuouslv varying quanti^-:-^ chdtmg on a^poinfcan a-«lider. you can set a 
change in the vertical direcaorvon #ie screen is an^ envelope parameter. In 
doing so, you can cajanmou^oiMffiipuiate a \*^ue ky draggmg the parameter. 

You can also mai^pwlate a parameter continuously ^cbckmg on the UP and 
DOWN arrows. To a stepwise change — one step per clicking operation -- click 
on the UP and DOWN WKows while pressing the option key. 

How a parameter value changes as a function of slider (scrollbar) movements can be 
monitored in terms of numerical values that are displayed adjacent to the slider. 
Conversely, you can change the parameter by cEcking on these numerical values. 

6. Currently selected algorithm 

In addition to using an PM parameter as a monitor, you can also select and set an 
algorithm by dragging a pointer with respect to a graphic. 
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7. Algorithm/feedback slider 

Similar to the parameter-setting slider, a slider can be used to set an algorithm or to 
define a feedback, scheme. 
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3. Table Envelope 

The table envelope function defines the software envelope shape for the PSG. 
Similar to the FM timbre files, the PSG envelopes are Stored as a data array, separate 
from the sequence data. 

In the bar graph that is displayed, the vertical axis (Y) represents the PSG volume; 
the horizontal axis (X) represents the time axis. In terms of time, one bar 
corresponds to one V-Interrupt. 



To edit the software envelope shape directly, you can drag the pointer on the 
graphics The Y can be manipulated by dragging a bar. When the bar is dragged, 
there is no corresponding change in X. To move the X, drag the-X while holding the 
option key dovm. This operation does not affect the Y. . 


The yellow bar at the end of the graphics indicates 
yellow bar continues to sound until it is keyed oft 
keying off, set the end bar to zero (0). 


data. The 
perform 


1. Listing a timbre data file 

2. Selecting a timbre data file 

3. Name of the file being edited 
See the section on "FM Parameters". 
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4. Display magnification 

The rate of enlargement for the time axis can be chosen from among a 1-, 2-, 4-, Or 8- 
fold increase. 
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4. Table Vibrato 

Use the same method as foi the table envelope for setting the table vibrato. In the 
table vibrato, the amount Y, measured from the 0 value on X {the leftmost position), 
is added to the frequency at a V-lnterrupt timing. On the display , a loop is 
performed until a key-off signal appears at the portion indicated by the red bar. The 
center line extending parallel to the X indicates that any bars extending up from the 
center lines are positive values, and any bars extending down from the center line 
are negative values. These bars represent period data by which musical interval 
frequencies are added or subtracted. 

The length of a vibrato can be changed by ciiclorvg on the end position while holding 
down the command key. To commit a loop point, dick on the loop point while 
holding down the option key. 


12 3 4 



3 Listing a timbredata t.^ -i,!- 

2 Selecting a ttmbre dtAs tile 

3 Name of the file bemg«dited 

See the section on FM Parameters . 

4 Display magn'ficstion 

The rate of enlargement for the time axis can be chosen from among a 1-, 2-, 4-, or 8- 
fold increase. 
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The velocity data 0-127 that is output by the MIDI is absorbed on the 32X in 16 stages, 
1-15. The result is a reduced resolution. Therefore, the MIDI data velocity' that is 
received can be processed after the data is converted into data that corresponds to the 
velocity table. 

To enable the velocity table, first perform the setting described in the section on 
MIDF Setting. 
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6. FM Drum Kit 

The FM Drum Kit refers to a functiori that is designed to save memory by putting 
the data array having all information, such as musical interval, timbre, PAN, and 
vibrato numbers, in one-to-one correspondence with the "note assign" that is 
contained in the 68000 Sound Driver. Thus, by assigning a note number to the 68000 
Sound Driver, the FM Drum Kit can execute a series of predetermined procedures. 


Before creating an FM Drum Kit, you need to complete the tasks defined in the 
sections on FM Parameters and Table Vibrato. 
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Set the following six items relative tethe note assignl'sJhaf is indicated in the MID! 
Note: 


Program Name . .. Assign a name^ a ^rt of the Dmm Kit io be created. 

Prog ... Select the timbre cre3led«si^ an FM paffameler. ' 

Note . .. Set the desires musu-al interval by defir&ig C-1 as 0 Therefore, the initial 
value 32 denotes C2^the "do m the octave 2 )b 

Vol ... Set the volum6««vith a maximum of 127 and a minimum of 0. 

Pan ... Set the desired panning position. Since the pan positions for an FM sound 
source can be determmed by settmg the nghl and left as on and off, there are only 
three types of positions. The values 0-41 mdicate left output, the values 0-41 a left 
output only, the values 42-84 right-and-left symmetric output, and the values 85-127 
indicate left output only. 

Vib Set the number for a created table vibrato. 
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7. PWM {for Super 32X) 

A sound source is required to use a FWM sound source. Therefore, sampling must 
first be conducted in order to use a FWM sound source. The following sampling 
data files can be used: 8-, 16-, or 24-bit AIFF file [Sound Designer 2] or a formatted 
file- These sampling data files are compatible with any of the following formats: 
monaural, stereo, or 4-ch stereo, as long as the data contained in them is less than 
equal to a 11025 Hz sampling frequervcy. 

After sampling data files have been set up, allocate them to "note assigns", as in the 
case of the FM Drum Kit. The sampling data now corresponds to the received "note 
assign", and generates sounds in a defined pitch. 



File name 

By entering the nag^s of^^^K?ted sampling data ^^you can establish 
correspondence betweeB.4he note assigns and the filesi^ To save memory, files are 
normally assigned in d^^nding order. To open the popup menu, click on the 
desired cell. On the popupmenu, select the desired sampling data file. 
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Pitch 

Note-assigns can be pronounced with a pitch. Uiedisplaved numencal value is 
called an address-up counter; it is a parmeter thatas-used to read samples on a 
phase basis. This parameter (N) is treated internally m the PWM driver as a 12-bit 
fractional number. It is incremented at-sre^v IIQE Hz, wtueh is the PWM driver's 
fixed cycle. When ^>=1, one sample is read-..Ibe address-up (aunter is output 
using the same Fs (onginaJ pitch) as. when the address-upicounter is sampled at 204S 
(8O0H). 

Note that the address-up counter cannot be set to a value gwater than 2048, i.e., the 
address-up counter cannot te-oiU^ut ai a freque^chi^ier than the onginal pitch. 
Therefore, when assigiung an addr®s-up counter tora part that requires a musical 
interval in a piece ohmt^, befeaneful to arrange the mi^ properly so that this 
restriction IS compiled wttir, . 

For the sake of illusti^on, assume that the sampled octave is denoted OCn, an 
11025 Hz sampling rate -Kiised, and the sampled musical interval is A ("ra"). The 
table below provides a list of the address-up counters that are calculated from the 12- 
temperament. To the extent that the musical interval is lowered, however, the 
area-sing noise increases. Tneretore, be careful to ensure a proper balance between 
the pitch and the sound quality. 


15 
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If a sampling is performed at any other setting, the sampled musical-interval 
frequency (Hz) is denoted I, the sampling rate is denoted f, the-musiol frequency 
(Hz) that is actually output is denoted O, and the address^tip counter N is calculated 
using the formula given below: 

N = 2048 * 0/1 *f/I1025 (where N<= 2048) - . . r ; 


Notes: 

- An N value greater than 2048 can cause the system tomalfunction. 
driver does not change incorrect setup valu^- 


- Further details on musical interval frequatcies may be found in books on music 
or in the "PSG Manual" for the Mega Drive. ; 

- Because the 32X uses a bank-switchable memory map (see the; 'Super 32X 

Hardware Manual"), the 32X is designed with the assumption that^Bound data is 
allocated to areas that are not subiect tefcank-svMtchmg. i e., 0x880000 to 

OxSFFFFF. Consequently, it tbe.-smind data is too large bi fa within the indicated 
addresses, an error results in-thesoimd simulater. ft meet cases, the amount of 
sampling data is the caase. otdae sound data bTComu^ exceedingly large. Therefore, 
when creating sampling data, be-careful that its amountremams within reasonable 
bounds. “in, 
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For the Tone Editor 32\, you can use any PCM driver from among the 8-bit linear 
PCM Ich, 8-bit linear PCM 2ch, 4-bit delta PCM Ich, and 4-bit delta PCM 2ch- To 
select a PCM driver, check off the desired PCM driver in the "Select Document 
Type" menu. Notice that the playback rate may differ from driver to driver. 


As in the case of a PWM sound source, PCM sound sources use either 8-bit or 16-bil 
AIFF file or a "Sound Designer 2" format file as a sound source. Because PCM 
sound sources use the same sampling data file assignment method as a PWM sound 
source, the following describes differences betT\'een PCM and PWM sound sources. 



- The Tone Editor 32X contains an internal, built-in PWM driver and a sound 
driver, which are replaceable. To replace a sound driver, name the file for the new 
sound driver as either ■'MD_DRV.BIN'' (binary' file) or '’MD_DRV.S28 (Motorola-5 
format file), and store the file name in the folder in which Tone Editor 32X is 
located. When this file is not found, the Tone Editor 32X loads the built-in sound 
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driver by default- Any of the sound drivers that are provided should be loaded 
using tto method. Similarly, the PWM Driver should be named as "SH_PRG.P ". 
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